Abstract-The growth of Web 2.0 technology and its application has changed our e-learning environment that known as e-learning 2.0. E-learning 2.0 provides many benefits to instructors and learners by enabling them to learn in a social collaborative environment. Many existing platforms have been used by people in higher institutions to support their learning activities such as forum, social media, wiki, and GitHub. However, this application is not designed specifically for learning environment and adopting collaborative learning course is quite challenging. This study was conducted to propose a Learning Management System (LMS) model for software engineering course by integrating social and collaborative features that are suitable with learning practices in higher institutions. Usability testing was conducted to evaluate the proposed social collaborative learning model in terms of usefulness, ease of use and users' satisfaction of the system prototype. Thus, the result shows that the proposed model can be used to support more effective learning practices among instructors and learners in the social collaborative environment.
I. INTRODUCTION
Essentially, e-learning is a learning platform that is facilitated by the internet and World Wide Web technology in order to support teaching and learning activities among instructors and learners in virtual environment. According to [1] , e-learning defined as an environment in which the learner's interactions with the e-learning material, peers, and instructor via advanced information technologies. Recently, the adoption of learning management system (LMS) into e-learning practices in higher education is increased as well as the effectiveness of the university`s teaching and learning activities [2] .
Besides that, social networking site (SNS) like Facebook is also being used as LMS in facilitating teaching and learning practices among people in schools and universities [3] . Million users from many countries have used SNS websites like Facebook, Tweeter, LinkedIn, etc. as their social and interaction channel and for pedagogy purposes [4] . According to this phenomenon, a new approach has been developed by combining the social network features into e-learning system which is known as social learning network (SLN) [5] . The example of popular SLN websites are Moodle, BlackBoard, Edmodo and Schoology, which are provided for free or with fee [4] , [6] .
Moreover, according to [6] , the change of e-learning environment has been influenced by the growth of Web 2.0 technology. Web 2.0 provides variety of platforms for communicating, collaborating, sharing and managing knowledge among people [7] . The integration of collaborative learning and social media has become people`s preference in providing a good communication platform that can support sharing and learning environment effortlessly [8] , [9] , Lim & Finkelstein, 2012).
Thus, the adaptation of Web 2.0 applications like social networks, blogs, forum, wikis, etc. in e-learning application has enhanced the social interaction, knowledge sharing and learning practices among people [10] , [11] . However, the design of existing social and collaborative platform is not aligned with learning environment [12] , [13] , [14] and has difficulties in adopting the e-learning course based on collaboration environment [15] . Therefore, the aim of this study is to propose a new e-learning model by integrating the most appropriate social and collaborative components that suitable with learning environment in order to facilitate learning activities in a social collaborative way.
The rest of paper is organized as follows. Section II discusses the social collaborative tools in learning and issues that face by novice software engineer. Section III presents our research methodology. Data analysis of proposed model and result will be reviewed in Section IV. Finally, Section V concludes the paper.
II. RELATED WORKS

A. Social Collaborative Tools for Learning
Several social collaborative tools have been developed in facilitating people to learn, contribute and participate in online projects such as GitHub, Forum and social media. These platforms are widely used by people to support interaction, collaboration and learning activities effectively [16] . There are standards that can be adopted into LMS such as content management system, communication tools and Web 2.0 applications [17] . The Content management system is a set of tools that supports the collection, managing, and publishing of information in digital content and can be stored and accessed via computers. Communication tool is a set of tools that enable people to communicate or discuss with other people whereas Web 2.0 application is an application that allow people to generate content, interact and collaborate with other.
There are few challenging issues in collaborative and social tools that were used for educational purposes. GitHub for example, not designed for education and has a few drawbacks such as not support the submission of pdfs and PowerPoint documents, beside has inflexible in its privacy administrative functions such as gradebooks and announcements [14] , [18] . On the other hand, not all the activities in online Forum lead to learning [12] . Furthermore, social media has another challenging issue such as users or learners in this context will spend more unproductive time online instead of focusing on their studies [13] .
B. Novice Software Engineer Challenges in Software Development
Modern software development is very challenging especially to novice software engineers and software engineering students. According to [19] , most novice software engineers faced with higher number of technical barriers compared to social barriers. The software engineer must have specific technical skills and knowledge requirements to be successful as software engineer. The Table I described the barriers faced by novices in OSS project according to the survey conducted by [19] . Initially, theoretical study was conducted in finding related information to this research work as well as giving clear understanding about this study. Next, related works were reviewed and existing components in social and collaborative learning model was determined during data collection and analysis stage. Then, the model of the social collaborative learning was proposed based on the gathering requirement analysis that was obtained previously. Five expert users were selected to review the proposed model in this study by answering questionnaire to elicit feedback in terms of perceive of usefulness and perceive of ease of use based on technology acceptance model (TAM). Afterward, a prototype was developed based on the proposed model by using Moodle, PHP (Hypertext pre-processor) as the scripting language and the front-end of the prototype was designed using Moodle's plugins and themes and also can be reviewed using Macromedia Dreamweaver application. XAMPP web server is used as a localhost to run the system in a computer.
Finally, for system evaluation stage, a user-based web usability testing was conducted to evaluate the usability of proposed social collaborative learning model in terms of usefulness, ease of use and users' satisfaction of the system prototype. In this study, 15 learners were randomly selected in order to test system usability in terms of usefulness, ease of use and users satisfaction. The users are the learners with software engineering which is classified as IT background and non-IT background. The familiarity of using Moodle among users also was considered in this study in order to gain users' experience on using current LMS compared to new proposed social collaborative LMS using Moodle.
IV. THE PROPOSED MODEL
The proposed model was enhanced from [15] by incorporating social collaborative design environment in learning management system that considers components: content management system, communication tools and Web 2.0 applications as illustrated in Figure 2 . In order to support the components stated previously, the proposed model provides features such as user interface, Instructor /Teacher space, Learner space and Knowledge center. Hence, the model consists of four main components: 1) User Interface: Provides an interface that allows users to interact and communicate directly with the system.
2) Instructor /Teacher space:
In this space, instructor/teacher will manage their course contents by using Web 2.0 applications and communications tools to collaborate and interact with learners in the social collaborative design environment such as chat room, blogs, forum, virtual class, group discussion, SocialWiki etc. The learning activities will be conducted based on social media environment whereas they can create their own page, collaborate and shared resources to another people in the course. They can post notes, learning activities, comment, tagging, upload pictures and videos, etc. on their timeline to be viewed and shared to learners in the course.
3) Learner space:Learner can create their own learning page and participate in the enrolled courses in the social learning environment. They can contribute in the collaboration projects/tasks and interact directly with another people in the course by using private chat, forum, virtual class, group discussion, SocialWiki etc. Learner also can posts news, gives some comments, likes posts and tags people on their courses timeline.
4) Knowledge center:
A hub that used to store all the resources and it can be shared and retrieved by people in the social collaborative learning community. This aim of this social collaborative leaning model is to become one of the knowledge centers that can provide huge knowledge repositories that can support interaction, collaboration and learning activities among people in software engineering social collaborative environment. This section discusses a user-based web usability testing in evaluation stage. The study considers the familiarity of using Moodle LMS among learners. In order to gain different sights of users' experience between existing LMS with new proposed social collaborative LMS, we have three types of users as shown in Table II . We also consider about respondents' familiarity with Moodle LMS as shown in Figure  3 . They were invited to evaluate the website according to their perceptions of it's of usefulness, ease of use and their satisfaction using a 5-point Likert's scale. 
A. Usefulness
Based on the results obtained from the questionnaires in terms of usefulness in Table IV, item 6 ("I found that this website was useful for learning about my course") and 7 (Overall, I found this website was useful to become a knowledge center") received the highest score. Nonetheless, all items scores received higher than 4 showing this social collaborative learning website is useful for learning activities and acquiring knowledge. 
B. Ease of Use
In the Table V, the item 6 ("I think that the functions of this website are easy to use") received highest score which indicates that the functions in this website are easy to use. The item 3 ("I know why I want to use this social collaborative learning website") showed the lowest score. However, the overall scores still indicating a positive evaluation of the ease of use of this website where received 4.489 average scores. 
C. Users Satisfation
The users expressed satisfaction with the functions and organization of the social collaborative learning website. On the satisfaction questionnaire based on Table VI, item 1 ("I feel the social collaborative learning website is interesting") was received the highest score and item 7 ("I am satisfied with the interactive interface of the Social Wall provided by the website.") and 9 ("I am satisfied with the Social Wiki features provided by this website") received the lowest score.
However, the average scores received more than 4 indicated that the contents and functions of this website are satisfied. Besides that, users were separated into two groups; learners from software engineering/IT and non-IT background. An ANOVA test is conducted in this study to compare the equality of two means accurately. Based on the results obtained from the ANOVA test in Table VII , there are significant differences between user from IT and non-IT. The result received is 0.012 which is less than the p-value (0.05). Thus, the users' education background may contribute different perception of system ease of use. Supposedly, the IT learners' scores are higher than non-IT learners because of their sufficient knowledge and experiences related to the system use [19] . A graph of each question in term of ease of use is constructed to compare the overall scores among two groups of user. Figure 3 shows that the average scores obtained from learners in non-IT background is higher than IT learners. Probably IT learners give high expectations regarding to the system ease of and unequal number of users among two distinct groups may lead to contribute inaccurate result. Therefore, the received scores are lower than non-IT learners in terms of system ease of use. Since the overall scores are higher than 4 for all questions, this indicates that the proposed system in this study is considered easy to be used by users from different education background. Furthermore, this study also determined the users satisfaction among users that was familiar or unfamiliar using Moodle LMS. The aim of this study is to seek users' satisfaction of implemented contents and features on the proposed social collaborative learning website among users and also to be compared with previous one. According to the ANOVA test shown in Table VIII , it indicates that there is no significant difference between two groups of user where the result 0.485 is greater than p-value (0.05). Thus, users that are familiar with Moodle LMS are satisfied with the contents and features that are implemented on the new social collaborative learning website and agreed the new social collaborative learning in this study is better than Moodle LMS that had being used in their institution previously. Besides that, they are also satisfied with the integration of social media and collaborative features in learning management system which is the primary goal of this study.
VI. CONCLUSION
This study developed a social collaborative learning model in order to provide a platform for learning and knowledge centers to learners worldwide. Moreover, this model also supports interaction and collaboration features among learners and instructors by incorporating learning management system and social media and collaborative features. Based on the descriptive statistical analysis result that was done in this study, all participants are agreed that the proposed model is ease to use (Table V) and the contents of the model are useful (Table IV) to their leaning activities. Besides that, they also agreed and satisfied with the contents and features that implemented in this proposed model (Table VI) .
Even though the participants are non-IT learners and unfamiliar with Moodle previously, the scores obtained are higher than participants with IT background and familiar with Moodle. This indicated that the social collaborative learning website that was developed in this study is easy to use and meets users' expectation and satisfaction. Users also agreed that the developed social collaborative learning website is useful in order to facilitate learning practices among learners. Generally, users will use things that they perceive to be useful and easy to use [21] . However, this study is limited to a sample of convenience at a single institution and consequently student's responses may not have been generalized of other institutions. In the future works, in order to get more precise result, the number of respondents should be increased.
